Characterization of adrenodoxin precursor expressed in Escherichia coli.
The precursor of bovine adrenodoxin (pAd), a mitochondrial protein, was expressed in Escherichia coli. The cloned cDNA of pAd was ligated to an expression vector pET-3d, and silent mutations were introduced into the N-terminal portion of the cDNA in order to increase the expression. The precursor was highly expressed (approximately 20% of the total cell protein) as the inclusion body, and contained an iron-sulfur center as judged from its optical absorption spectra. The inclusion body was solubilized with 7 M urea and pAd was purified in the presence of urea. The purified pAd was efficiently imported into isolated bovine adrenal cortex mitochondria and processed to the mature form. The import reaction required ATP inside the mitochondria in addition to the inner membrane potential, and was strongly inhibited by trypsin treatment of the mitochondria, as in the case of the in vitro translated precursor. It was, however, not dependent on the unfolding activity of the cytosolic factor with extramitochondrial ATP.